A Gram-stain-negative, motile by gliding, non-spore-forming and oval-shaped bacterial strain designated T1-10 T was isolated from pine forest soil, and its taxonomic position was investigated using a polyphasic approach. Growth occurred at 10-37 C (optimum, 30 C), at pH 6-7 and in the presence of 0-1 % (w/v) (optimum, 0 %) NaCl. Flexirubin-type pigments were produced. On the basis of 16S rRNA gene sequence similarity, strain T1-10 T was assigned to the genus Taibaiella of the phylum Bacteroidetes, and the most closely related species was Taibaiella koreensis THG-DT86 T with 97.11 % sequence similarity, but the strain formed an independent lineage in the phylogenetic tree. The genomic DNA G+C content of strain T1-10 T was 42.5 mol %. The main cellular fatty acids were iso-C 15 : 1 G, iso-C 15 : 0 and iso-C 17 : 0 3-OH. The only isoprenoid quinone detected in the strain was MK-7, and the major polyamine was homospermidine. The major polar lipids were phosphatidylethanolamine and unidentified aminophospholipids. Strain T1-10 T could be distinguished from related species by physiological and biochemical properties. Phenotypic and phylogenetic data supported that strain T1-10
The genus Taibaiella, belonging to the family Chitinophagaceae within the phylum Bacteroidetes, was first proposed by Zhang et al. (2013) and at the time of writing encompasses only four species with validly published names, with Taibaiella smilacinae as the type species. A fifth species, T. yonginensis was proposed by Singh et al. (2015) ; however, this name was only validly published after the preparation of this manuscript. Members of the genus Taibaiella are commonly Gram-staining-negative, rod-shaped, nonmotile and non-spore forming. Flexirubin-type pigments are produced, and some strains are motile by gliding (Son et al., 2014) . Species of the genus Taibaiella contain homospermidine as the major polyamine, MK-7 as the major respiratory quinone, phosphatidylethanolamine (PE) as the diagnostic polar lipid, and branched, saturated fatty acids as the major cellular fatty acids. The habitats of these organisms include plant stems, freshwater and soils. However, little is known about their biology and diversity in the environment. In this study, a phenotypic, chemotypic and genotypic characterization of a novel bacterial strain isolated from Pinus forest soil led to the proposal of a novel species in the genus Taibaiella.
Strain T1-10
T was isolated from a soil sample collected from a pine forest which was inhabited by white heron in Daejeon, Korea (GPS 36 21¢ 52 † N 127 20¢ 59 † E) . Briefly, 1 g of soil was suspended in Ringer's solution (2.25 g NaCl, 0.12 g CaCl 2 , 0.105 g KCl, 0.05 g NaHCO 3 per litre distilled water), Abbreviation: PE, phosphatidylethanolamine.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain T1-10 T is KR078254.
Three supplementary figures are available with the online Supplementary Material.
serially diluted and inoculated on tryptic soy agar (TSA; BD). After incubation at 30 C for 7 days, strain T1-10 T was isolated and subcultured routinely on TSA. The strain was also preserved as a 20 % (v/v) glycerol suspension at À70 C.
The extraction of chromosomal DNA, PCR amplification of the 16S rRNA gene and sequencing were performed following previously described procedures (Kim et al., 2016) . Alignment and analysis of 16S rRNA gene sequences with those of related taxa were performed using the EzEditor 1.0 (Jeon et al., 2014) . The Jukes-Cantor model (Jukes & Cantor, 1969 ) was used to calculate evolutionary distance, and phylogenetic trees were reconstructed with the closest taxa of the family Chitinophagaceae using the neighbour-joining (Saitou & Nei, 1987 ), maximum-parsimony (Fitch, 1971 and maximum-likelihood (Felsenstein, 1981) algorithms by MEGA 6.0 software (Tamura et al., 2013) . Bootstrap analysis (Felsenstein, 1985) was carried out, based on 1,000 replications. Stackebrandt & Ebers (2006) , or that of 98.65 % suggested by Kim et al. (2014) . In addition, strain T1-10 T formed a distinct phylogenetic lineage within the genus Taibaiella which was supported by a high bootstrap value, and also by maximum-likelihood and maximum-parsimony trees (Fig. 1) .
Cell morphology was observed by transmission electron microscopy at Â15 000 magnification. Gram reaction was tested by using a Gram stain kit (YD Diagnostics). The growth of strain T1-10 T was evaluated on TSA (BD), nutrient agar (NA, BD) and R2A agar (BD) at 30 C. The temperature range for growth was examined on TSA at 4, 10, 15, 20, 25, 30, 37, 40 and 42 C. The pH range for growth was examined on 1/10 tryptic soy broth (TSB, BD) at pH values from pH 4.0 to 10.0 at 1.0 unit intervals. To adjust pH, a citric acid buffer system (0.1M citric acid and 0.1M sodium citrate; pH 4-7) or an alanine buffer system (0.1M alanine; pH 8-10) was used. NaCl tolerance was determined on TSB supplemented with 0-5 % (w/v) NaCl at 0.5 % intervals for 0-2 %, and at 1 % intervals for 2-5 %. Growth at different pH and salt concentrations was checked spectrophotometrically at 600 nm after incubation for 7 days. Anaerobic growth was investigated with a GENbag anaer kit (bioM erieux) after incubation for 14 days on TSA. Flexirubin-type pigment production was evaluated by dropping
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20 % (w/v) KOH solution onto colonies as described by Fautz & Reichenbach (1980) . Catalase and oxidase activities were tested by dropping 3.0 % hydrogen peroxide and Kovac's solution (Kovacs, 1956) , respectively, onto colonies grown for 3 days. Hydrolysis of casein, cellulose, DNA, starch and Tween 80 was assessed according to the methods of Kim et al. (2016) after incubation at 30 C for 3 days on TSA. Biochemical tests with API 20NE and API ZYM (bio-M erieux) kits were performed according to the manufacturer's instructions, using the biomass of strain T1-10 T and reference strains grown on TSA at 30 C for 3 days.
Strain T1-10 T was Gram-stain-negative, strictly aerobic, nonspore-forming, motile by gliding and oval-shaped (Fig. S1 , available in the online Supplementary Material). Good growth was observed on NA and R2A, although growth was not as good as on TSA. Colonies on TSA were yellow, circular with entire margin, smooth and convex. Both oxidase and catalase activities were present in strain T1-10 T . The strain displayed different phenotypic and biochemical characteristics from other species of the genus Taibaiella, which are summarized in Table 1 . Strain T1-10 T was clearly distinguishable from the most closely related species, T. koreensis, in that the former is oval-shaped, can grow at 37 C, and is negative for nitrate reduction and hydrolysis of gelatin and casein.
The DNA G+C content of strain T1-10 T was determined following the thermal denaturation method with fluorimetric detection (Gonzalez & Saiz-Jimenez, 2002) . Isoprenoid quinones were extracted with chloroform/methanol (2 : 1, v/v) and purified with a Sep-Pak Vac silica cartridge. Analysis of isoprenoid quinones was performed by using reverse- Gelatin
Valine arylamidase (Son et al., 2014; Tan et al., 2014; Zhang et al., 2013) . All data for T. smilacinae PTJT-5 T were taken from the original study due to the inability of the strain to grow under the culture conditions used in this study. phase HPLC. Cellular fatty acids of strain T1-10 T and reference strains were extracted from cell biomass harvested from culture grown on TSA at 30 C for 3 days. Saponificated and methylated fatty acids were prepared according to the standard protocol of the Sherlock Microbial Identification System (MIDI, version 6.1) and analysed by gas chromatography (Hewlett Packard 7890) using the Microbial Identification System (Sasser, 1990) . The polyamines were extracted according to the methods of Scherer & Kneifel (1983) and Busse et al. (1997) . The polyamines extracted were developed and analysed by TLC. The polar lipids of strain T1-10 T were extracted from freeze-dried cells, and analysed by two-dimensional TLC and identified as described by Minnikin et al. (1977) . Polar lipids were detected using the following reagents: 10 % molybdophosphoric acid for total polar lipids, molybdenum blue reagent for phospholipids, 0.2 % ninhydrin for aminolipids, anaphthol/sulfuric acid for glycolipids and periodate-schiff reagent for a-glycols.
The DNA G+C content of strain T1-10 T was 42.5 mol%, which is in the range reported for the genus Taibaiella (Zhang et al., 2013; Tan et al., 2014; Son et al., 2014; Singh et al., 2015) . However, the value was notably different from that of the most closely related species, T. koreensis (Table 1) . The major isoprenoid quinone of strain T1-10 T was MK-7, which is consistent with that of the family Chitinophagaceae. The fatty acid profiles of strain T1-10 T and reference strains are provided in Table 2 . The predominant fatty acids of strain T1-10 T were iso-C 15 : 1 G (29.5 %), iso-C 15 : 0 (27.0 %) and iso-C 17 : 0 3-OH (11.7 %), which was similar to those of the reference strains albeit with differences in proportions. The main polar lipids of strain T1-10 T were PE and two unidentified aminophospholipids (Fig. S2 ). An unidentified phospholipid and six unidentified lipids were also detected. The major *The data for T. smilacinae PTJT-5 T were taken from the original study due to the inability of the strain to grow under the culture conditions used in this study.
†In the study of Zhang et al. (2013) , the component was reported as summed feature 8 comprised of C 18 : 1 !7c and/or C 18 : 1 !6c. ‡Summed feature 3 consists of C 16 : 1 !6c and/or C 16 : 1 !7c, and summed feature 4 of anteiso-C 17 : 1 B and/or iso-C 17 : 1 I.
polyamine was homospermidine, and spermidine was also present in moderate amounts (Fig. S3) .
The phylogenetic and chemotaxonomic properties confirmed that strain T1-10 T is affiliated to the genus Taibaiella in the family Chitinophagaceae. In addition, the biochemical and physiological characteristics as well as the distinct phylogenetic position differentiated T1-10
T from other species of the genus Taibaiella. Therefore, strain T1-10 T is suggested to represent a novel species of the genus Taibaiella, for which the name Taibaiella soli sp. nov. is proposed.
Description of Taibaiella soli sp. nov.
Taibaiella soli (so¢li. L. neut. gen. n. soli of soil, the source of the type strain).
Cells are Gram-stain-negative, non-spore-forming, strictly aerobic, oval-shaped (0.9-1.1Â1.0-2.0 µm) and motile by gliding. Colonies on TSA are yellow, circular, smooth and convex with entire margin. Oxidase-and catalase-positive. Flexirubin-type pigments are produced. Growth on TSA occurs at 10-37 C (optimum, 30 C), at pH 6-7 (optimum, pH 7) and in the presence of 0-1.0 % (w/v) NaCl (optimum, 0 %). Aesculin is hydrolysed weakly, but casein, CM-cellulose, gelatin, starch and Tween 80 are not hydrolysed. Nitrate is not reduced. Based on the API 20NE test, assimilation of D-glucose, L-arabinose, D-mannose, D-mannitol, N-acetylglucosamine, maltose, potassium gluconate, caprate, adipate, malate, trisodium citrate and phenylacetate is negative. Based on the API ZYM test, alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase activities are positive, and valine arylamidase and trypsin activities are weakly positive, but esterase (C4), cystine arylamidase, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase activities are negative. MK-7 is the only isoprenoid quinone. The main fatty acids are iso-C 15 : 1 G, iso-C 15 : 0 and iso-C 17 : 0 3-OH. The major polar lipids are PE and unidentified aminophospholipid, and the major polyamine is homospermidine.
The type strain, T1-10 T (=KCTC 42277 T =JCM 31014 T ), was isolated from soil. The DNA G+C content is 42.5 mol%.
